The recent discovery of superconductivity in magnesium diboride at T c close to 40 K [1] has aroused great interest in the intermetallic graphite-like structures formed from metal and nonmetal layers of AlB 2 structure. High-pressure technique was successfully used for preparing bulk samples with enhanced superconductive and mechanical properties [2-3] as well as for synthesis of MgB 2 single crystals [4] . To clarify the mechanism of MgB 2 phase formation in the 2.8-5.5 GPa pressure range at temperature up to 1900 K, we have experimentally studied the Mg-B and Mg-B-N systems using the multianvil X-ray system MAX80 at beamline F2.1, DORIS-III. The energy-dispersive diffraction patterns were in situ collected at a constant pressure in an "autosequence" mode in the course of a linear heating at a rate of 20 K/min.
The heating of the mixture of metallic magnesium and amorphous boron at 2.8 GPa courses the following subsequent processes: a) recrystallization of magnesium; b) emergence and growth of MgB 2 phase; c) melting of magnesium. It can be clearly seen in Fig.1 that the formation of MgB 2 phase occurs before the melting of magnesium and at 1200 K only the 101 diffraction line of MgB 2 and galo of the melt are present. Upon cooling, the diffraction pattern of the crystallization products exhibits lines of MgB 2 and Mg. In the whole pressure range under study, the temperature of the MgB 2 formation is lower by about 250 K than that of the melting point of magnesium at the same pressure. This means that the reaction between magnesium and boron under pressure starts in the solid state.
In the Mg-B-N ternary system (Mg+B+hBN mixture), the MgB 2 formation was observed under the same p,T-conditions as in the Mg-B binary system. At pressures above 4.8 GPa and temperatures of about 1800 K the formation of cubic boron nitride was observed. 
